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165Stent graft-induced new entry tear after
endoluminal grafting for aortic dissection repaired
with open interposition graft
Wadi Gomero-Cure, MD, Robert C. Lowery, MD, and Sean O’Donnell, MD, Washington, DC
Thoracic endovascular aortic repair is a successful treatment strategy for type B aortic dissections, with low morbidity and
mortality compared with the gold standard of open repair. Questions still remain regarding its long-term durability and
complication rate. There is a growing awareness of new entry tears induced by the stent graft, a potentially lethal
complication. We report the case of a 74-year-old woman with a complicated retrograde type A aortic dissection treated
with endovascular stent graft coverage. She required open surgical conversion after she developed a symptomatic, new
entry tear induced by the stent graft. (J Vasc Surg 2013;58:1652-6.)Surgical conversion of failed endografts for thoracic
aortic dissection is uncommon. Indications for conversion
after endograft deployment include symptomatic recurrent
dissection. The treatment of new entry tears or recurrent
dissections after endograft repair is not well deﬁned.1
Although endograft coverage of recurrent intimal entry
tears in the dissection septum is technically and clinically
successful in the short-term, long-term durability and efﬁ-
cacy remains questionable when compared with open
repair.2 It is unknown whether the cause of a new entry
tear after endoluminal stenting of the aorta is due to over-
sizing of the stent graft, creating unneeded radial force, or
if it is a function of an already diseased intima.3 With open
surgical techniques, new primary entry tears can be
repaired with preservation of the functioning portion of
the endograft, with a high success rate and long durability.4
The choice of an endovascular or open intervention for
a new entry tear after an endograft is deployed depends
on the location of the dissection and the patient’s ﬁtness
for surgery.
This case report is of a 74-year-old woman with
complicated retrograde type A aortic dissection treated
with endovascular stent graft coverage that required openthe Department of Vascular Surgery, Washington Hospital Center.
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2surgical conversion after she developed a symptomatic
new entry tear induced by the stent graft. Supporting
data for endoluminal stent graft and open repair for aortic
dissection are reviewed. We also discuss the growing aware-
ness of new entry tear as a late complication of thoracic
endovascular aortic repair (TEVAR) and the possible
mechanisms underlying it.
CASE REPORT
Our patient is a 74-year-old woman with a history of parox-
ysmal atrial ﬁbrillation, hyperlipidemia, hypertension, Crohn
disease, cholecystectomy, appendectomy, total hip arthroplasty,
total abdominal hysterectomy, and abdominal herniorrhaphy
who presented to our institution with acute onset, severe, tearing
substernal chest pain radiating to her central back. Acute coronary
syndrome was ruled out, and computed tomography angiography
(CTA) imaging revealed a retrograde type A aortic dissection and
a distal thoracic aneurysm (maximum diameter, 5.1 cm) that
tapered quickly to normal caliber in the supraceliac aorta. CTA
and an intraoperative transesophageal echocardiogram (TEE)
showed the entry tear of the dissection was just proximal to the
neck of the aneurysm in the distal descending thoracic aorta, and
the dissection extended retrograde into the ascending aorta, with
a mostly thrombosed false lumen.
Clinically, she showed no signs of malperfusion but was in
distress from the severe pain that was unresponsive to aggressive
blood pressure and pain control. Because of severe refractory
pain and concern for impending rupture, she was taken to the
operating room urgently for endovascular repair. A spinal drain
was placed as a protective adjunct. She underwent endovascular
repair of the thoracic aneurysm and dissection with imaging
provided by using aortography, TEE, and intravascular ultrasound
(IVUS) scans.
TEE and IVUS scans revealed a symmetric proximal aortic
landing zone diameter of 30 mm and distal aortic diameters of
Fig 1. A, A visible entry tear is seen in the distal third of the descending thoracic aorta on the border of the neck of the
aneurysm, with contrast extending retrograde in a mostly thrombosed false lumen to approximately the middle thoracic
aorta. B, Aortogram after endograft deployment shows complete exclusion of the aneurysm and dissection, without
endoleak or other entry tears.
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distal one-third of the descending thoracic aorta on the border
of the neck of the aneurysm, with contrast extending retrograde
in a mostly thrombosed false lumen to approximately the mid-
thoracic aorta (Fig 1, A). No further re-entry tears were noted.
The aortic wall seemed thicker than normal due to what appeared
to be thrombosed false lumen extending retrograde to the
ascending aorta. After discussion with our cardiovascular surgery
colleagues regarding ascending and arch repair vs endograft
coverage of the entry tear and aneurysm, we decided to proceed
with the later. After placement of a 34-  152-mm TX2 Zenith
stent (Cook, Bloomington, Ind), no further tear was noted, and
the aneurysm was excluded, without endoleak (Fig 1, B). The
celiac and superior mesenteric arteries were patent. Postdeploy-
ment balloon dilation was not used.
The patient tolerated the procedure well, recovered without
complications or spinal ischemia, and was discharged home.
CTA at the 1-month interval follow-up showed complete exclu-
sion of the aortic entry tear and aneurysm, without endoleak or
graft migration. It also showed a normally appearing ascending
and proximal descending thoracic aorta without residual false
lumen or new tears.
The patient returned 3 months after the TEVAR with severe
tearing substernal chest pain radiating to her central back, akin to
the symptoms she experienced when she initially presented. CTA
showed a new type B aortic dissection with an entry tear beginning
at the proximal landing site of the endograft and dissecting
retrograde to the level of the left subclavian artery (Fig 2). Clinically,
she showed no signs of cardiac, neurologic, or visceral malperfusion.A short trial of nonoperative management was attempted
but failed due to refractory pain. Repeat CT showed worsening
false lumen enlargement. The etiology of the new entry tear was
felt to be due to erosion of the proximal endograft on an
abnormal and diseased intima overlying a thrombosed false
lumen. Endograft extension would have placed her at a high
risk for recurrence, and the decision was made to proceed with
open conversion.
We performed a posterolateral thoracotomy for replacement
of the descending thoracic aorta with a 26-mm Hemashield
(Boston Scientiﬁc Corp, Natick, Mass) woven tube graft, with
perioperative TEE, spinal drainage, and distal aortic perfusion.
After achieving cardiopulmonary bypass with distal aortic perfu-
sion and cross-clamping of the aorta, an aortotomy was made in
preparation for the anastomoses. When the lumen of the aorta
was assessed, a new entry tear was noted at the junction of the
interface between the endoluminal stent and aortic intima. The
tear ran transversely along the proximal edge of the endograft,
extending a quarter of the circumference of the lumen. Teﬂon
felt strips (DuPont, Wilmington, Del) were used to reinforce the
aorta proximally and distally using a sandwich technique, with
the distal anastomosis sewn to the endograft between Teﬂon felt
strips (Fig 3). The procedure was well tolerated and without
complications.
Postoperatively, the patient’s symptoms resolved, and she
showed no signs of malperfusion or spinal ischemia. She was dis-
charged on postoperative day 8 in excellent condition. Postopera-
tive follow-up imaging at 1 and 6 months showed a good surgical
outcome.
Fig 2. A, A computed tomography angiography (CTA) three-dimensional reconstruction shows a new type B aortic
dissection with an entry tear beginning at the proximal landing site of the stent graft and dissecting retrograde to the
level of the left subclavian artery. B, A CTA three-dimensional reconstruction shows a rotational view of the new entry
tear induced by the stent graft.
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Our patient initially presented with acute aortic
syndrome. The diagnosis of a retrograde type A dissection
was made by TEE, angiography, IVUS scanning, and CTA,
which showed one visible entry tear and a classic dissection
ﬂap with organized thrombus within the false lumen.
Follow-up imaging after endograft exclusion of the entry
tear and the aneurysm showed resolution of the dissection
and false lumen. The management of acute type A retro-
grade dissections with intimal tears in the descending aorta
is controversial and has historically included open as-
cending or arch replacement, or both. Open repair still
retains the entry tear of the dissection in the descending
thoracic aorta, which does not ameliorate the risk of
rupture of the false lumen.1
Our early clinical successwith apparent healing of the type
A dissection coincideswith published series advocating simple
endograft coverage of the entry tear even in retrograde type A
dissections if valvular, coronary, cardiac, cerebrovascular, or
malperfusion complications are absent.1 Some suggest that
retrograde type A dissections with uncomplicated involve-
ment of the ascending aorta or arch structures, or with
a thrombosed false lumen, should be treated like a type B
dissection when the entry tear is located in the descending
aorta. When the entry tear is covered, thrombus forms in
the false lumen and the dissection can heal.Complicated aortic dissection is responsible for signif-
icant morbidity and mortality,5 and >60% of deaths from
aortic dissection are due to local rupture, usually of the
false lumen.6 The ﬁrst report of successful endograft
coverage of thoracic aortic dissections was by Dake
et al7 in 1999. Since then, with evolution of device design
and growing technical experience, TEVAR has increas-
ingly been used, in an off-label manner, as the ﬁrst-line
treatment for thoracic aortic pathologies other than aneu-
rysm. Considered the gold standard for complicated type
B aortic dissection, open surgical repair consists of
a limited replacement of the aorta at the entry tear, oblit-
erating the dissection with a circumferential reapposition
of the dissected septum of the aortic wall at the graft
anastomosis.
Regardless of protective adjuncts used (ie, distal aortic
perfusion or cerebrospinal ﬂuid drainage, or both), open
surgical repair carries with it a signiﬁcant complication
and mortality rate.1,6,8,9 The rational for open surgical
repair and TEVAR are the same: exclude ﬂow through
the initial entry tear of the intima into the false lumen.
We initially chose to treat this older, frail, and comor-
bid female patient with TEVAR to obviate the high risk of
open surgery. Despite questions regarding long-term dura-
bility, perioperative morbidity and mortality is signiﬁcantly
reduced when TEVAR is used. Despite reasonably low
Fig 3. Intraoperative picture of the posterolateral thoracotomy
shows an exposed aorta after the repair. Note the Hemashield
woven tube graft (Boston Scientiﬁc Corp, Natick, Mass) was
anastomosed between Teﬂon felt strips (DuPont, Wilmington,
Del), proximally and distally, to replace the retrograde aortic
dissection. The distal anastomosis was sewn into the endograft,
reinforced between Teﬂon felt strips.
JOURNAL OF VASCULAR SURGERY
Volume 58, Number 6 Gomero-Cure et al 1655early operative morbidity and mortality, late complications
requiring reintervention are more common with TEVAR,
in this patient a new entry tear induced by the endograft
that required open surgical conversion.1,2,8,10
The contemporary results of open surgery, the gold
standard repair of complicated thoracic aortic dissection,
show long-term durability with acceptable outcomes in
experienced hands. Estrera et al9 reported 300 patients
who underwent open repairs of the descending thoracic
aorta for various pathologies between February 1991 and
September 2004. Adjunct distal aortic perfusion and cere-
brospinal ﬂuid drainage were both used in 238 patients
(79%), compared with 62 (21%) who underwent simple
aortic clamping, with or without an adjunct. Overall, stroke
rate was 2.1% and the renal failure rate 4.2%. Occurrence of
neurologic deﬁcit was 1.3% if spinal protection adjuncts
were used and 6.5% for the nonadjunct group (P < .02).
Overall 30-day mortality was 7.3%. Overall long-term
survival estimates were 79%, 76%, 64%, and 35%, respec-
tively, at 1, 2, 5, and 10 years. Freedom from aortic-
related reoperation was 96% at 13 years, conﬁrming the
long-term durability of open repair, unlike TEVAR, which
requires long-term surveillance with a high incidence of
reintervention.9 These contemporary results reﬂect
improved preoperative treatment, anesthesia, and postop-
erative care. We used both spinal protective adjuncts
during our open repair, yielding no neurologic complica-
tions and a good postoperative outcome.
Neurologic events were a critical concern in our
patient, who required repair of a large portion of her
descending thoracic aorta. The results of TEVAR in the
treatment of type B aortic dissection and other disease
scenarios have shown encouraging results, including
a low incidence of neurologic complications (stroke,paraplegia/paraparesis) and low perioperative mortality.
Leurs et al2 reported TEVAR results in 443 patients
collected in the European Collaborators on Stent-Graft
Techniques for AAA and Thoracic Aortic Aneurysm and
Dissection Repair (EUROSTAR) Registry and the United
Kingdom Thoracic Endograft multicenter registries. Of the
443 patients, 131 underwent endograft placement for type
B aortic dissection. The procedural success rate was 86%,
with 0.8% experiencing paraplegia, and 3.2% experiencing
a periprocedural stroke. Operative mortality was lower in
patients treated electively than in those undergoing emer-
gency endografting (6.5% vs 12%; P ¼ .55).2
The same EUROSTAR registry showed that 40
patients underwent placement of the Cook Zenith TX2
device, the same device we used in our patient. Technical
success was achieved in 82.5% of these patients, with 0%
paraplegia. None had a retrograde dissection after endog-
raft placement.2 Greenberg et al11 reported the largest
single series (n ¼ 100) using the Cook Zenith endograft
for various aortic pathologies and reported no endograft-
induced entry tears or retrograde dissections. In reviewing
the 37 patients who underwent TEVAR for type B aortic
dissection in the Talent Thoracic Registry study, technical
success was 98%, and 0.7% required direct surgical conver-
sion. Stroke occurred in 4% and paraplegia in 1.7%. Signif-
icantly, paraplegia and paraparesis were associated with the
length of covered aorta >20 cm. To achieve a good seal,
we placed a 15-cm endograft in the distal thoracic aorta
where vital spinal cord vessels are located, without neuro-
logic complications. Kaplan-Meier survival estimates were
91%, 85%, and 78% at 1, 3, at 5 years, respectively, and esti-
mates of freedom from a second procedure were 92%, 81%,
and 70% at these respective time intervals.12 On the basis of
the above data, TEVAR has generally superseded open
surgery as the ﬁrst-line approach based on reduced perio-
perative morbidity and mortality, despite the higher rates
of late complications, including endoleaks, graft migration,
stent fractures, and need for reintervention.
Despite a low early operative morbidity and mortality
rate associated with TEVAR, awareness is now maturing
regarding new entry tears induced by the endograft that
propagate false lumen expansion, rupture, and retrograde
dissection, with the associated potential of aortic valve
regurgitation, cerebrovascular ischemia, pericardial tampo-
nade, and obstruction of the coronary arteries; all
life-threatening complications.3,13-16 In the largest single-
center report of this phenomenon, based on TEVAR for
type B dissection in 650 patients, the incidence of postpro-
cedure retrograde dissection was 3.38%.3 Reports from the
European Registry on Endovascular Aortic Repair Compli-
cations (EuREC) estimated an incidence of retrograde
dissection induced by the endografts at 1.33%.13 EuREC
suggests that these dissections present in an acute or
delayed manner, with 46% occurring within the ﬁrst 30
days and 31% occurring >3 months postprocedure. Our
patient did not present until 3 months postprocedure. Re-
ported mortality rates range from 20% to 57%3,13-16; the
mortality rate was 42% in the large EuREC study.13
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entry tear, or SINE tear, in their report of 650 patients
who underwent TEVAR for type B aortic dissection.
A SINE tear developed in 23 (3.38%) of their patients peri-
operatively or during follow-up, with six deaths (26%).
They suggest a strong association of SINE tears with
intrinsic aortic intimal disease or weakness because the inci-
dence of SINE was 33.33% among Marfan patients
vs 3.26% among non-Marfan patients (P ¼ .016). They
also suggest an association of SINE tears with graft
construction, bare metal struts, and radial force of the
devices. They argue that SINE tears are more common
in TEVAR for dissections than aneurysms, supporting the
rationale that the tear may be due to an intrinsic weakness
of the intima.3 Bellos et al15 proposed risk factors for retro-
grade dissection after TEVAR for type B dissection,
including hypertension, smoking, the presence of a bovine
arch, Marfan syndrome, and emergency (as opposed to
elective) TEVAR.15
The etiology of these new tears, or SINE tears, are
likely multifactorial complications related to trauma during
the procedure, the radial force of the stent graft devices,
particular aortic anatomy (ie, curvature) related to device
deployment, false lumen remodeling, intrinsic intimal
weakness, or natural progression of the aortic disease.
Potential procedural causes include trauma of the aortic
wall during manipulation of catheters, wires, and devices.
Repeated balloon dilation is often used to facilitate confor-
mance along a curved portion of the vessel, a process that
can cause intimal injury and induce SINE tears. Graft over-
sizing (especially by >20%) has also been implicated as
a potential cause of retrograde type A dissection after
TEVAR.3,13-16CONCLUSIONS
During device deployment, close attention to device
and patient selection, avoidance of ballooning and oversiz-
ing, and careful manipulation is incumbent upon the
surgeon. In our patient, the cause of the new entry tear
was likely the deployment of the proximal endograft on
diseased intima overlying thrombus within a false lumen.
Every effort should be made to place the proximal endog-
raft where the aorta is normal in an attempt to reduce
possible complications. We deduce, based on the above
data supporting the durability of the gold-standard open
surgical repair and risk factors described for SINE tears
(with associated high mortality), that open conversion,
whenever possible, is a reasonable approach to SINE tears
because endograft extension can expose a high risk for
recurrence, especially in our patient, who has shown
a propensity for dissection.REFERENCES
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